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(57) Systcme de melange pour U preparation dc 
compositions dc rov«tement diluables i leau dc 
couleurs ciairement definics et produitea au moyen dc 
divers colorants dc base. Cc systems comprend ■ a) 
divers colorants dc base (A) conteaaat moins dc 5 % en 
poids d "cau, au moms un pigment dc coulcur et/ou a effet 
>|*cjal, un aolvaot organique, au moine un liant diluable 
a I cau ou hydrodispcrsable et, au choix, des substances 
auxihaixcs et dc odditifs; b) au moins un coraposant (B) 
sans pigment ct contcnant dc I'eau. La presente invention 
comporte, en outre, un processus dc production dc 
compositions dc revctameot a l'aide de ce systcme dc 
flange, «msi que l'utilisation de cc mcrae systeme en 
vuc dc fabnquer des pc J nturcs en phase aqueusc pour 
rccouvnr des can-ossene« d-automobiie et/ou des 
compoaants en piastre, perticulidiement pour la 
finmon des automobiles. 



(57) The present invention relates to a mixer system for 
the preparation of watcr-thinnable coating compositions 
with accurately defined colors, produced from various 
base colorants, characterised in that the mixer system 
compnscs A) various base colorants A which contain 
leas than 5% by weight of water, at least one colored and/ 
or special effect pigment, an organic solvent, at least one 
wster-thionable or water-dispersible binder and 
optionally, auxiliary substances and additives, and B) at 
least one water-containing, pigment-frcc component B 
in addition, the present invention relates to a procesa for 
the production of coating compositions using this mixer 
system and to the use of the mixer system for the 
production of waterborae paints for coating automobile 
bodies and/or plastio components, especially for 
automobile refinishing. 
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Abstract 




determined hues from various basic colours in which the mixing system contains: A) various Dasft 
containing less than 5 % wt. water, at least one colouring and effect-producing pigment, an organic solvent, at 
least one water-dilutabie or water-dispersable binder and possibly auxiliary materials and additives, and B) at 
least one water-containing, unpigmented component B. The present invention also relates to a process for 
making coatings using this mixing system and the use of the mixing system for producing water-based paints 
for coating automobile coachwork and/or plastic components, especially for automobile paintwork repairs. 



Data supplied from the esp@cenet database - 12 



10/29/ 



WY CORP LIBRARY 

2107351 



P. 2 



15 



FILE, WfHN THIS AMENDED ™* " 

TEXT TRANSLATION 21.03. 9i/wo 

WOL - 323 

BASF Lacke ♦ Farbeo Aktiengeeell. chart, MUu.ter 

5 "Y'triff fqr feh, proration tf ». r r r . r h 1nn rM r 

coating rrnrnr-lUgn. 

Th* pre.ent invention relate, to a mixer .y.tem 
for th. preparation of water-thinnabl. coating compo.i- 
tion. with accurately defined color., produced from 
10 variou. ba.e colorant.. 

In addition, the pre.ent invention relate, to a proce.. 
for th- preparation of the., coating oompo.ition. with 
accurately defined color., in which v.rlou. ba.e 
colorant, are .tored ..par.tely and are added to the 
ooeting compo.ition and mixed to the de.ired color only 
e »hort tine prior to application. 

Furthermore, the pre.ent invention al.o relate, to th. 
u.e of the mixer .y.tem for the preparation of w.terborne 
paint, for coating automobile bodie. and/or pla.tic 
component, and for the preparation of . qU eou. coating 
composition, for refini.hing. 

Traditional method, for repairing damaged area, of . one- 
coat or multicoat fini.h ccmpri.e careful cleaning and 
rubbing, pc.ibly puttying . n d filling of the damaged 
•re.. Sub.equ.ntly the damped area, after a farther 
treatment if appropriate, i. .prayed with .p. c ial effect 
P-int.. .uch a. metallic ba.eco.f, or with .olid-color 
painte in .uch a way that the paint hide, the damaged 
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area end runs into the adjacent tones. After the costing 
produced in this way has dried, the coating end the 
adjacent parte ere sprayed with a ciearcoat and after a 
flash-off period which may or may not be neceeeery, the 
ciearcoat ie dried together with the previously epplied 
coats preferably at temperature* between 50 and 100'C. 
The peinte used as epeoial effect paints and/or a* solid- 
color, paints applied in a two-coat proceee for repairing 
damaged ereaa ere usually low-solid paints which contain, 
_bejiijee__bindera, colored and other specie! effect 




mixtures . 

These paints are either supplied by the paint manu- 
facturer in the desired color or the color is produced 
prior to application by a mixer system consisting of a 
plurality of base colorants. This preparation by a mixer 
system has ths advantage that it is not necessary for 
every color to be produced individually and etored and 
that in thie way production, dietribution and etorage 
coete can be reduced. 2n both cases it is neceeeery for 
the supplied painte to have en adequate eheif life (at 
least 12 months). Furthermore, for a mixer system the 
color atfouracy of the base colorants is very important. 

While water-thlnnable baseooats have been 
increasingly used in the production line finishing 
sector, conventional, i.e. solvent-borne, basecoats are 
still used in the automotive refinishing sector. These 
low-solid basecoats used hitherto for refinishing have a 
oompoeition dietinotly different from that of the water- 
thinnable baseooats used so far in production line 
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finishing- Thus , for example, the rheology of conven- 
tional syatema is largely controlled by the rate of 
evaporation of the orgenio solvents ( increase of solids 
between the application equipment and the object to be 
S painted) , while the rheology of aqueous systems is 
controlled by external thickeners or by appropriate 
modifications to the binder. For the transition from 
conventional to water-thinnable systems a straightforward 
replacement of the binders used by water-thinnable 

10 binders is thus insufficient. 

Likewiae the use in the refinishing sector of the water- 
thinnable systems employed in the production line finish- 
ing sector is at present impossible because of the 
different demands made on the systems in the two sectors, 

IS That is to say, the water-thinnable metallic baseooats 
used in production line finishing (automotive factory 
finishing) do not have a shelf life that is adsquate for 
the refinishing sector, since these water-thinnable 
paints suffer problems of stability linked to gas 

20 evolution (hydrogen formation by the reaction of water 
with the aluminum bronze) and/or of special effect 
stability. Both problems impair permanently the color or 
brightness of the resultant coatings. For this reason 
these systems have not found use in refinishing. 

25 However, not only water-thinnable paints contain- 

ing special effect pigments have problems associated with 
shelf life. Colored pigments, too, can be attacked by 
prolonged action of water, for example in an alkaline 
medium. In order that the choice of commercially avail- 

30 able pigments is not unduly constrained , a need also 
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exist, for the formulation of .torege-.table b..e colo- 
rants using the., colored pigment*. 

For reasons of economy «nd in en effort to 
improve work .af.ty (lire protection) end reduce envlron- 
wDt .l .tree, due to the drying of p.int film., the 
r.f ini.hing eectoc ha. also ende.vored to reduce a. much 
as possible the organic eolvente eontent in coating 
composition.. However, the poor shelf life of the known 
wat.r-thinn.bie besecoats ha. hltb.rto prevented th. 
ereation of a mixer system a. de.crlbed above from .uch 




A process for th. production of ft 
coating in which fir.t an aqueous coating compo.lt ion, 
preferably containing metallic pigment., i. appli.d to a 
filled .ub.trate and dried prior to applying a conven- 
tional w.terborn. baseooet followed by • olearooet, I. 
known from BP-A-320, 552 . application of the aqueous 
coating compo.iH™ prior to the b..eco.t/cl«arcoat 
coating i. said to enhance th« metallic effect, 
e.pecially brightness. 

Thl. process described In BP-A-320,552 1. eultabl. mainly 
for th. production of a factory flni.h, but the de.crlp- 
tion al.o r.f.r. to th. pc.lblUty of using thl. proc... 
In the r.flnl.hlng ..otor. 

Th. aqueous composition, .mploy.d In th. proc... 
of s*-A-320,552 .re produced by the Incorporation of an 
aluminum pigment pa.te Into .queou. nlx.r paint.. The 
aluminum paete u».d here I. a pa.t.-llke mix of aluminum 
bronze in orgsnio solv.nt. and an emul.lfler. However, 
thl. aluminum pa.te s.parat«. out aft.r only a f.w hour. 
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and thus forms a depo.it. This in turn normally causes 
oolor variations. This separated-out paste can only be 
stirred up to • limited extent using suiteble stirring 
equipment. Furthermore, finishers usually do not heve 
■uch stirring equipment at their dispoeal. Aluminum 
peetes of this type are therefore unsuitable for the 
creation of mixer systems for refinishing. 

The aqueous coating compositions obtained after 
incorporation of the aluminum pa.te into the aqueous 
mixer painte also heve an inedequate shelf life, which 
doee not meet the requirements of the finishers. 

Furthermore, aqueous costing compositions for the 
preparation of a multicoat costing in the production line 
finiehing sector are known from BF-A-195,9U and 
SP-A-297,576. The preparation of the aqueous coatings is 
effected by incorporating a pigment paste into the 
aqueous binder dispereion. The pigment paete is produced 
by grinding of the appropriate pigments with as low 
amounts of a grinding resin es possible with or without 
organic eolvente and with or without wster. However, the 
creation of a mixer eystem for the ref inishing sector and 
the measures necessary for this purpose, such es separate 
storage of the individual components, are not described 
in BP-A-193,931 and BF-A-297,57©. The pigmented equeous 
coatings themsslves are unsuitsble for the refinishing 
sector on account of an inadequate shelf life. 

Aqueous coating compositions for the production 
of a multicoat costing in the production line finishing 
sector are also Known from BP-B-J*,127. The preparation 
of the aqueous coating compositions is again carried out 
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by incorporating a pigment paste in the aqueous binder 
dispersion. The pigment paste is prepared by grinding of 
the pigments with a melamine resin and organic solvents. 
However, the c teat ion of a mixer system for the 
refiniehing sector and the measures necessary for this 
purpose are again not described . These pigmented aqueous 
coating compositions of EP^B-38,127 are again unsuitable 
for the refinishing sector on account of an inadequate 
shelf life, 

m 

Water-thinnable coating compositions with an 




pigments, are described in BP-A~368,499. The satisfactory 
shelf life i» achieved by first preparing an anhydrous 
binder solution from 25 to 95% by weight of a polyether 
polyol or polyester polyol, 2.5 to 5Q% by weight of an 
amino resin and 0 to 501 by weight of an organic solvent 
into which the pigments are Incorporated. The visoosity 
of this binder solution is adjusted with water to the 
desired value shortly before application. 
BP-A-368,499 does not describe the use of the anhydrous 
binder solutions in a mixer system. Furthermore, the use 
of the coating compositions of EF-A-368,499 under re- 
finishing conditions is not possible, since the high 
proportion of polyethers/polyesters does not produce 
films having an adequate water resistance. Moreover, the 
metallic effect attained is inadequate by far both for 
automotive faetory finishing and refinishing. 

Finally, Bauska and R4cz report in their peper in 
Ferbe und Lack, Vol. 93, Ho. 2, 1987, pages 103 to 105, 
that the shelf life of aqueous colorant dispersions can 
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be Improved, inter alia, by using for the preparation of the 
aqueous colorant dispersions aluminum pastes Which contain, 
in addition to aluminum pigment , a binder which is miecible 
with the aluminum pigment and is water-thlnnable prior to 
use. However, the binders put forward in this paper for this 
preparation of the aluminum paBte are unsuitable for use in 
aqueous coating compositions for the automotive reflniehing 
sector- Correspondingly, the paper also states that this 
method has no Industrial significance- Moreover, this paper 
does not describe the creation of a mixture system and the 
measures necessary for this purpose. 



application of an automotive reflniah coating, in which 
process a mixer system comprising various base colorants Is 
provided, a refinlsh, coating composition with an accurately 
defined color 13 prepared from the mixer system prior to 
application and Is then applied and dried, characterized in 
that the base colorants (component A ) comprise Aa) from 0,5 
to 70* by weight of at least one effect pigment and/or at 
least one coloring pigment, Ab) from 10 to 80% by weight of 
at least one water-thlnnable or water-diaperaible resin 
selected from the group consisting of polyurethane resins, 
amino resins, polyecrylate resins, polyester resins and 
mixtures thereof, end Ac) at least one organic solvent and 
lees than 5% by weight of water, Ad) from 0 to 10% by weight 
of suitable auxiliary substances and additives, the sum of 
the proportions by weight of components Aa) to Ad) being in 
each case 100% by weight, and that the base colorants ere 



The present invention provides process for the 
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mixed with a water-containing, pigment-free component B) 
which comprise* one or more water-thinnable or water- 
dlspersibie reams selected from the group consisting of 
polyurethane resins, amino resins, polyacrylate resins, 
polyester resins and mixtures thereof, and also, If required, 
further auxiliaries and additives. 

The Invention makes use of a mixer system which 
allows the preparation of water-thlnnable coating 
compositions with accurately defined colors, produced from 

grants. This mi xer system should in 

part lcular~aj^ 
compositions which are suitable for reflnishlng, especially 
for repairing damaged areas on automobile bodies. The 
Invention should ensure high color accuracy of the base 
colorants In order that the desired colors can be made up by 
the flnl3her as accurately and reproduclbly as possible 
without coatly measures. This also means that the base 
colorants used for the creation of this mixer system must 
possess a very long shelf life (> 12 months). 

Finally, the aqueous coating compositions prepared 
using this mixer system should produce coatings with good 
mechanical properties both in the case of special .effect 
paints and solid-color paints. 

This mixer system should at the same time guarantee 
the formulation of coating compositions which safeguard this 
high quality level and contain a lower proportion of organic 
solvents compared with that of conventionally prepared 
coating compositions. 
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Thus, the present Invention relates to a process 
for the preparation of water-thinnable coating compositions 
with accurately defined colors in Which various base 
colorants of a mixer system are prepared and stored 
separately and only ,mlxed shortly before the application of 
the coating composition, in which the mixer system defined 
above is used. 

• The present invention also relates to the use of 
the mixer systems for the preparation of aqueous coating 
compositions for refinishlng, especially for the preparation 
of waterborne paints for refinishlng, in particular of 
automotive bodies. 

It 18 surprising and could not have been foreseen 
that the mixer system defined above allows the preparation of 
aqueous coating compositions which are distinguished by an 
accurate and reproducible setting of the desired color 
without the need for any costly measures. This is guaranteed 
by a high color accuracy and an appropriately long shelf life 
of the base colorants. A further advantage is that the base 
colorant 8 used In the process of the invention are not 
susceptible to freezing and thawing. Furthermore, the 
aqueous coating compositions prepared in this manner have the 
advantage of furnishing coatings with good mechanical 
propert les , 

It is further advantageous that the mixer system 
defined above also makes available to the refinishlng sector 
coating compositions which meet the stringent demands on the 
quality of refinishlng and additionally contain as solvent 

27293-83 
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predominantly water and only small amount* of organic 
solvents. In addition to economic advantages, this reduced 
proportion- of solvent provides improved work safety (fire 
protection) and reduced environmental stress due to drying of 
paint films. This is especially important for the 
reflniahlng of automobile bodies, since the special effect 
paints us#d in this sector normally contain a very high 
proportion (up to 90%) of solvent in order to secure a good 
metallic effect . 

according to the invention of essentially 

anhydrous anc 

offers furthermore the advantage that it is possible, for the 
storage of these base colorants, to use containers which do 
not have to be protected against water corrosion (for example 
by an appropriate interior coating). In addition, it is also 
possible to use under certain assumptions water-sensitive 
pigments for the formulation of the base colorants, which 
greatly widens the choice of available pigments. 

The individual components of the mixer system are 
elucidated in greater detail in the text below. 

The component A of the mixer system can contain any 
conventional paint pigment, provided that it does not react 
with water within a short time (time between mixing together 
components A and B and application of the paints) and does 
not dissolve in water, Component A can contain inorganic or 
organic special effect pigments 
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and/or colored pigments* To ensure a spectrum of 
application as universal as possible and to achieve as 

many colors as possible it is preferred to create a mixer 

« 

system based on components A containing only colored 
5 pigments and on components A containing only special 

effect pigments. 

For the preparation of component A any special 
effect pigment normally employed in the formulation of 
aqueous coating compositions oan be used. Examples of 

10 suitable special effect pigments are commercial aluminum 
bronzes , aluminum bronzes chromatized according to German 
Of fenlegungsschrift 3,636,183, commercial stainless steel 
bronzes and other conventional metal platelets and 
metallic floccular pigments. Non-metallic special effect 

15 pigments, for example nacreous luster pigments or inter- 

ference pigments, are also suitable for the preparation 
of component A, 

Examples of suitable inorganic colored pigments are 
titanium dioxide, iron oxides, carbon blaok and others, 

20 examples of suitable organic colored pigments are 
Xndanthrene Blue, Cromophthal Red, Irgazine Orange r 
Sicotrans Yellow, Heliogen Green and the like. 

Any water-thinnable or water-diaperaible binder 
which is normally used in aqueous coating compositions 

25 and can be prepared in the form of organic solutions, is 

■uitable as binder for use in component A. Wat«r~ 
thinnability or water-dispereibility of the resins can 
also be promoted by the use of appropriate solubilizers 
as cosolvent or oolvant. Decisive factors for the choice 

30 of the binders are on the one hand a long shelf life in 
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organic solution, especially also an ability to inhibit the 
settling out of the pigments, and on the other hand an 
ability readily to incorporate the base colorant in component 
8 or incorporate component B in the base colorant , It 1b 
true that the ability to incorporate the base colorant in 
component B and vice versa can also be controlled by the use 
of dispersants p such as ionic and non- Ionic surfactants. 
However, such additives should be used in as small amounts as 
possible in order not to impair the water resistance of the 
resultant coatings. 



either polyether or polyether and polyester bonds and an acid 
value of below 15 mg of KOH/g and a hydroxyl value of between 
100 and 1000 mg of KOH/g. As stated above, EP-A-368,499 does 
not describe the use of the anhydrous binder solutions in a 
mixer system. 

Water-thinnable or water-dispersible poiyurethane 
resins, polyacryiate resins, polyester resins and amino 
resins and their mixtures, each being preparable In organic 
solution, are used in particular as binders for component A. 

The poiyurethane resins used as binders in the base 
colorants are in principle known. For example, the 
poiyurethane resins described In the literature for use in 
waterborne paints are suitable, provided that these 
poiyurethane resinB - in modification of the preparation 
described in the particular literature - can be prepared in 
the form of organic solutions. 

Bxamples of suitable poiyurethane resins are the 
resins described in the following publications i 
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EP-A-355,433 and German Of f eniegungsschriften 3,545,618 and 
3,813,866 as well as the as yet unpublished german Patent 
Application DE 4005961.8. 

Accordingly, tor more details of the preparation of the 
polyurethane resins and examples of suitable compounds 
reference should be made to these documents. In contrast to 
the polyurethane resins described In these documents, the 
polyurethane resins are of course used not as an aqueous 
dispersion, but dissolved In one or more organic solvents- 
10 This means that the method of preparing the polyurethane 
resins used according to the invention has been modified 
compared with the methods described in these documents in 
that, instead of the preparation of a secondary dispersion, 
the pniyurethane resins are dissolved in organic solvents. 
Water-thinnable polyurethane resins used for preference are 
those which have a number average molecular weight (as 
determined by gel permeation chromatography using polystyrene 
as standard) of 1000 to 30000, preferably of 1500 to 20000, 
and an acid value of 5 to 70 mg of KOH/g, preferably of 10 to 
20 30 mg of KOH/g, and can be prepared by a reaction, preferably 
chain extension, of prepolymers containing lsocyanate groups. 

The preparation of the prepolymers containing 
lsocyanate groups can be effected by a reaction of polyols 
having a hydroxyl value of 10 to 1800, preferably of 50 to 
1200 mg of KOH/g, with excess poly lsocyanates at temperatures 
of up to 150-C, preferably of 50 to 130'C, in organic solvents 
Which cannot react with isocyanates. The equivalents ratio of 
NCO to OH groups is between 
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2.0; 1.0 and > 1.0:1.0, preferably between 1.4:1 and 
1.1:1. 

,The polyols used for the preparation of the 
prepolymer can have a low molecular weight and/ox a high 
molecular weight and they can contain inert anionic 
group*. Polyole of low molecular weight can be uaed in 
order to increase the hardness of the polyurethane . They 
have a molecular weight of 60 to about 400 and can 
contain aliphatic, alicyclic or aromatic groups* Amounts 
of up to 30% by weight of the total polyol components. 



In order to obtain en NCO prepolymer of high flexibility, 
a high proportion of a predominantly linear polyol having 
a preferred hydroxyl value of 30 to 150 mg of KOH/g 
should be added. Up to 97% by weight of the total polyol 
can coneist of saturated and unsaturated polyesters 
and/or polyethere having a molecular mass Mn of 400 to 
5000. The selected polyether diols should not introduce 
a excessive amounts of ether groups, since otherwise the 
formed polymers swell in water. Polyester diols are 
prepared by esterif ication of organic dicarboxylic acids 
or their anhydrides with organic diols or are derived 
from a hydroxycarboxylic acid or a lactone. To prepare 
branched polyester polyols, polyols or polycarboxylic 
acids of a higher oxidation state can be used to a small 
extent. 

Aliphatic, cycloaliphatic and/or aromatic poly- 
isocyanates containing at least two isocyanate groups per 
molecule are employed as typical multifunctional iso- 
cyanates. The isomers or isomer mixtures of organic 



bu S J dl 8§:§SAl BASf WY CORP LIBRRRY 




- 15 - 



diisocyanatee are preferred • On account of their good 
resistance to ultraviolet light, (cyclo) aliphatic diiso- 
cyanatee furnish products with a low tendency to 
yellowing* 

5 The polyieocyanate component uaed for the formation of 

the prepolymer can aleo contain * proportion of polyiso- 
cyanatee of a higher oxidation state, provided that this 
does not cauee any yellowing* Product a which are formed 
by trimeritation or oligomerization of diisocyanatee or 

10 by a reaction of diieocyanates with poly functional 

compounds containing 01 or NH groups have been found to 
be satisfactory as triisocyanatea. The average 
functionality can be reduced, if desired, by the addition 
of sionoieocyanetes. 

15 To prepare high-solid polyurethene r«*in 

solutions f diisocyanates of the general formula (I) 

Rl Rl 
I I 

0CN-C-X-C-NCO (I) , 

I I 
R* r2 

axe used in particular, in which formula X stands for a 
divalent, aromatic hydrocarbon radical, preferably for a 
20 naphthylene, biphenyisne or 1,2-, 1,3- or 1,4-phenylene 

radical substituted, if desired, by halogen, methyl or 
methoxy, particularly preferably for a 1, 3-phenylene 
radical, and R l and RV stand for an alkyl radical having 
1 to 4 carbon atoms, particularly preferably for a methyl 
25 radical, 

Diisocyanates of the formula (I) are known (their 
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preparation is described, for example, in EP-A-101,832 
and in US Patents 3,290,350, 4,130,577 and 4,439,616) and 
are in part commercially available ( 1,3-bis (2-iaocyanato~ 
prop-2-yi) benzene, for example, is sold by the American 
Cyanamid Company under the brand name TMXDI (META)*) . 

Additionally to, or instead of, the diisocyanates 
of the formula (I), other aliphatic and/or cycloaliphatic 
and/or aromatic polyisocyanates can be employed. Examples 
of polyisocyanates which can be additionally used, are 
phenylene diiaocyanate, toluylene diisocyanate, xylylene 

diisocyanate, diphenylmethane diisocyanate, isophorone 
diisocyanate, cyclopentylene diisocyanate, cyclohexylene 
diisocyanate, methylcyclohexylene diisocyanate, dicyclo- 
hexylmethane diisocyanate, trimethylene diisocyanate, 
tetramethylene diisocyanate , pentamethylene diisocyanate, 
hexamethylene diisocyanate, propylene diisocyanate, 
ethylsthylene diisocyanate and trims thy Ihexane diiso- 
cyanate. 

Folyurethanee are generally not compatible with 
water, unless special components era incorporated during 
their synthesis and/or special preparative steps are 
undertaken. Thus, it is possible to use for the pre- 
paration of the polyurethane resins compounds which 
contain two H-active groups reacting with isocyanate 
groups and at least one group which ensures water disper- 
sibility (carrier groups)* Suitable carrier groups are 
non-ionic groups (for example polyethers), anionic 
groups, mixtures of these two groups or cationic groups. 

In this manner it is possible to incorporate in 
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the polyurethene re.in an acid value which i. -uffi- 
ciently high for the neutralized product to be di.per- 
aible ip water to form a .table di.per.ion. Compound, 
citable to thi. end are thoee which contain two H-active 
5 group, reacting with i.ocyanate group, and at lea.t one 
group capable of forming anion.. Suitable group, reacting 
with i.ocyanate group, are in particular hydroxyl group, 
and primary and^or secondary amino groups. Croup, capable 
of forming anion, are .cerboxyl, .ulfonic acid and/or 
10 phoephonic acid group.. Carboxylic acid or carboxylate 
group. are u.ed for preference. They .hculd be 
sufficiently .low to react, .o that the i.ocyanete groupe 
of the dii.ocyanate preferably react with the other 
BrnUB . of the molecule reactive with i.ocyanate group.. 

— w - 

15 Alkenoic acid, containing two .ub.tituent. on a carbon 
•torn in the a po.ition are u.ed for thi. purpo.e. The 
.ubetituent can be a hydroxy I group, «n alkyl group or an 
alkylol group. These polyola contain at lea.t one, in 
general 1 to 3 carboxyl group, in the molecule. They 
20 contain two to about 25, preferably 3 to 10 carbon atom.. 

The carboxyl-containing polyol can represent 3 to 100% by 
weight, preferably 5 to 50% by weight, of the total 
polyol component in the HCO prepolyoer. 

The amount of ionizeble cerboxyl groups available in .alt 
25 form by the neutralization of the cerboxyl group, i. in 

general at lea.t 0.4% by weight, preferably at lea.t 0.7% 
by weight, ba.ed on the .olid, content, Th. upper limit 
i. about *% by weight. The amount of dihydroxyalkenoic 
acid, in ch. non-n«utralisad prepolymer furni.he. an acid 
30 value of at lea.t 5, preferably of at lea.t 10. With very 
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Xov acid values othar measures for achieving water 
disper.ibility are in general necessary. The upper limit 
o« the acid vaiua i. about 70 , preferably about 40 mg of 
KOH/g, based on the solids content. 

The NCO prepolymers uaed according to the invention can 
be prepared by a simultaneous reaction of the polyol or 
polyol mixture with a dii.ocyan.te sxcess. On the other 
hand, the reaction can al.o be carried out in stage, in 
. prescribed crder. Example, are described in German 
fenlegungs.chriften 2,624.442 and 3,210,051. The 




temperature in the range of 50 to 130'C being preferred 
The reaction is continued until virtually all the 
hydroxy 1 functions have reacted. 

The NCO prepolymer contain, at least about 0.5% by weight 
of isocyenate groups, preferably at least 1% by weight of 
NCO, based on the solids content. The upper limit is 
about 15% by weight, preferably 10% by weight, particu- 
larly preferably about 5% by weight. 

The reaction can be performed, if desired, in the 
presence of a catalyst, such a. organotin compound. 
a „d/or tertiary amines. In order to maintain the co- 
reactant. in a liquid state and to allow better 
temperature control during the reaction, it is possible 
to add organic solvents contain no zerewitinoff -active 
hydrogen atoms. The amount of solvent can vary within 
wide limits and should be sufficient to form a prepolymer 
solution of suitable viscosity. In general, 10 to 70% by 
weight of solvent, preferably 20 to 50% by weight of 
advent, baaed on the .olids content, are uaed. 
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The i.ocyanate groups of the prepolymer which are 
still preeent, are reacted with a modifying agent. Thi. 
reaction lead, especially to a further union and increase 
of the molecular weight. The amount of thi. modifying 
5 agent i» determined by it. functionality and the HCO 

content of the prepolymer. The equivalent, ratio of the 
active hydrogen atom, in the modifying agent to the SCO 
group, in the prepolymer .hould a. a rule be le.» than 
3:1 and .hould preferably be in the region between 1:1 
10 end 2:1. 

Tor the re.ction with the prepolymer, compound, 
uaed a. the modifying agent, are preferably diole and 
particularly preferably triol. and/or polyol.. 

However, other compound. containing active 

15 hydrogen atom., for example polyaminee, can al.o be 

employed a. modifying agent. , but only if the reaction of 
the prepolymer with the modifying agent can be carried 
out (controllably) in an organic .olvent and if no 
undeeirable reactione occur in thi. reaction, euch a. 

20 gelling at the entry point of the amine, frequently 
observed when polyamine. are used. 

Examplee of polyols containing at lea.t three hydroxyl 
group, are trimethylolpropane, glycerol, erythritol, 
me.oerythritol, arabitol, adonltol etc. Trimethylol- 
25 propane i. used for preference. The reaction of the 

prepolymer with the triol. and/or polyol. i. preferably 
controlled by the .toichiometry of the compound, u.ed in 
•uch a way that chain exteneion reactione occur. 

The polyacrylat. re.in. ueed a. binder, for 
REPLACEMENT SBBET 
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component A are likewise known and described, tor 
example. In German Of f enlegungsschrif t 3,832,826. 
Water-thinnable or water-dispersible polyacrylate resins 
which can be prepared in the form of organic solution*, 
are generally suitable. 

Water-thinnable or water-dispersible polyester resins, 
which can be prepared in the form of organic solutions, 
are also suitable as binders for component A. Examples of 
the polyester resins used are the appropriate com- 
mercially available water-thinnable or water-dispersible 




employed in waterborne paints. 

Exceptions are polymers which have either poiyether or 
polyether and polyester bonds and an acid value of below 
15 mg of KOG/g and a hydroxyl value of between 100 and 
1000 mg of KOH/g. 

Water-thinnable or water-dispersible amino resins 
are also suitable as binders for component A. Water- 
thinnable melamine reeins are used for preference. They 
are in general etherified melomine-f ormaidehyde conden- 
sation products. 

The water eolubility of the amino resins depends - apart 
from on the degree of condensation, which should be as 
low as possible -r on the etherif ication component r only 
the lowest members of the alcohol or ethylene glycol 
monoether series producing water-soluble condensates- The 
moat important melamine resins are those etherified with 
methanol. If .©lubilizere are used, even butanol- 
etherified melamine resins can bs dispersed in the 

REPLACEMENT SHEET 
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aqueous phase, it it also possible to Add carboxyl group* 
to the condeneate. Treneetherifioation product* of highly 
etherified formaldehyde condensate, with hydroxy- 
earboxylic acids axe water-eoluble after neutralisation 
5 via their carboxyl groups and can be incorporated in the 
base colorants. 

Mixtures of the above binders or additionally or 
exclusively other water-thinnable or water-dispersibls) 
binders can of course alio be used as binders in the baee 
10 colorants A. 

The base colorants A preferably contain as 
bindere water-thinnable polyurethane resins or water- 
thinnable amino resins or mixtures of water-thinnable 
polyurethane resins and amino resins. 

It an essential part of the invention th.t the 
base colorants A are essentially anhydrous and preferably 
completely anhydrous. The water content of the base 
colorants should be less than 5% by weight, based on the 
total weight of the bass colorant. 

The base colorant contains as solvents one or 
more organic eolvente. Examples of suitable solvents are 
especially water-soluble or watsr-thinnable solvents, 
such as alcohols, esters, ketones, ketoestsrs, glycol 
ether esters and the liks. Alcohols and glycol ethere are 
ueed preferably, butyl glycol and butanols particularly 
preferebly. 

It is possible In the preparation of the binders 
to use eolvente which aleo later remain as solvents in 
the base colorant. Rowevar, more frequently another 
eolvent is used for the preparation of the binders which 



15 



20 
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is carefully removed After the preparation of the binders 
by vacuum distillation or by thin-layer evaporation, and 
is Replaced by a solvent which remains in the binder 
solution whiah is subsequently used in the base colorant. 
Relatively high-boiling solvents should be water-soluble , 
and they remain in the polyurethane resin solution used 
in the baee colorant in order to facilitate coalescence 
of the polymer particles during film formation. 

Thus, for example, the preparation of the 
polyurethane resin solution is carried out In a ketone, 

glycol has been added, the solvent exchange is then 
carried out by diet illative removal of the ketone (methyl 
ethyl ketone, acetone). Solvents which are particularly 
preferred as solvents for the preparation of the 
polyurethane resin are methoxypropyl acetate, ethoxyethyl 
acetate and H-methylpyrroline which do not have to be 
exchanged (not active hydrogen) and can remain in 
component A. If desired, these solvents can also be used 
for the preparation of the polyurethane resins in a 
mixture with ketones, the ketones not remaining in the 
base colorant, however, but being exchanged after the 
preparation of the polyurethane resin. 

Furthermore, component A can also contain con- 
ventional auxiliary substances and additives. Examples of 
such additives are antifoams, dispersants, emuisifiers, 
flow control agents and others. 

The preparation of component A is carried out by 
methods known to a person skilled in the art by mixing 
and, if appropriate r dispersing the individual 
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component*. Thus, the incorporation of colored pigments 
ie usually effected by grinding (dispersing) of the 
pigments in question with one or more of the binders 
described above, which ere preferably used in the form of 
5 their solutions in organic solvents. If desired, further 
organic solvent can be added for the purpose of grinding. 
The grinding of these pigments is effected with the aid 
of conventional equipment, such as bead mills and sand 
mill*. 

10 The incorporation of the special effect pigments 

is normally oarried out by homogeneous mixing of the 
special effect pigments with one or more solvents. This 
mixture i* then stirred into a mixture of one or more of 
the binders described above, with or without the addition 

15 of further organic eolvents, using a stirrer or a 
dissolves The binders are preferably employed in the 
form of their solutions in organic solvents. 

The particular proportions of pigments, binders 
and solvents are governed, as is known to a person 

20 skilled in the art, by the flow behavior of the pigment 
paste and are thus dspsndent on the particular pigment 
used. 

A further component of the mixer system, 
essential to the invention, is the water-containing 

25 component 5 . The use of a component B which contains only 
deioniied water and hence only serves for adjusting the 
processing viscosity or the processing solid of the base 
colorants, is conceivable. However, component B prefer- 
ably contains at least one rheology-controlling additive. 

30 if desired, component B can elso contain further 
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auxiliary substances and additives, ons or more 
water-thinnable or water-dispersible binders and organic 
solvents . 

CrosslinXsd polymeric microparticies, such as 
those disclosed, for example, in EP-A-38,127, and/or 
other conventional rheological additives are used as the 
rheology-controlling additive. Thus, for example, 
inorganic stratified silicates, such ai aluminum- 
magnesium silioates, sodium-magnesium stratified 
silicates and sodium-msgnesium-f luorine-lithium 

thickeners as do synthetic polymers containing ionic 
and/or associstively acting groups, such as polyvinyl 
alcohol, poly (meth) eery lamide, poly{moth)acrylic acid, 
polyvinylpyrrolidone, styrene-maleic anhydride copolymers 
or ethylene-maleie anhydride copolymers and their 
derivatives or also hydrophobically modified ethoxylatsd 
ursthanes or polyacrylatea. Inorganic stratified 
silicates are preferably used as thickeners. A 
combination of a carboxyl-contairting polyacrylate 
copolymer having an acid value of 60 to 780, preferably 
200 to 500 mg of KOB/g, and a sodium-magneeiuai stratified 
silicate is particularly preferred. 

The sodium-magnesium stratified silicate is 
preferably employed in the form of an aqueous paste. 
Pastes which are particularly preferred, contain either 
3% by weight of a stratified silicate and 3% by weight of 
polypropylene glycol or 21 by weight of a stratified 
silicate and 0.6% by weight of polypropylene glycol or 2% 
by weight of a stratified silicate and 2% by weight of 
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other commercial surfactants, all percentage! being baaed 
on the total weight of the paste. These aqueous pastes of 
the thickener should be added only to component B and not 
to component A. 

5 The water-thinnable or weter-dispersible poly- 

ure thane, polyacrylate, polyester and amino resins , 
already referred to in the description of component A, 
are suitable for use in component B, so that in this 
connection reference need only be made to pages 12 to 20 

10 of the present description. In contrast to the use of 
these resins in component A, these binders, when used in 
component B, can be employed not only as an organic 
solution but preferably also in a water-containing form. 
This transfer of the r#«in« to the aqueous phase is 

15 effected, for example, by neutralisation of the carrier 
groups (groups capable of forming anions or cations, such 
as carboxyl groups) and subsequent dilution with water, 
with a preceding partial removal of ths organic solvent 
used in the preparation of the resin, if appropriate, or 

20 by direct synthesis of the resin in the presence of 

water. For further details reference should be made to 
the literature in which the preparation of the resins is 
described (cf., for example, German Of f enlegungsschrif ten 
3,210,051, 2,624,442 and 3,739,332, US Patent 4,719,132, 

25 EP-A-89,497, U8 Patents 4*558,090 and 4,489,135, 
EP-A-38,127, German Of f enlegungssohrif t 3,628,124, 
BP-A-158,099, German Of f enlegungssohrif t 2,926,584, 
SP-A-195,931 and German Of f enlegungssohrif t 3,321,180). 

Furthermore, water-thinnoble or wetsr-dispersible 

30 polyurethane resins which cannot be prepared in the form 





• ' ' 








• 26 - 




of organic volutions, art alto suitable as bindere for 




component B. They are in particular polyurethane raaina 




in which tha prepolymer containing NCO groupa haa baan 




reacted with a poly amine aa modifying agent* 


5 


Tha preparation of tha a a polyur ethane re a in a is 




normally effected in auoh a manner that the NCO pre- 




polymer deeoribed on pages 12 to IB of the preaent 




application are f irat rendered water-thinnable or water- 




diaper aible. To thie end tha anionic groupa of the NCO 


10 


prepolymer, for example , are at leaat partially neutra- 






Tha increaaed diaperaibility in water brought about in 




thie way ia aufficient for infinite thinnability • It ia 




also sufficient, ocnunintlv tn rliAnura* the nnutralizfd 


IS 


polyur ethane « The iaocyanate groupa at ill preaent are 




reacted with the modifying agent. Thie reaction leada to 




a further union and an increaae in the molecular weight. 




Water-eoluble compounds are preferred aa the modifying 




agent, because they increaae the diaperaibility of the 


20 


polymeric end product in water. Organic diaminea are alao 




suitable, because they usually build up the higheat mole- 




cular mass without causing the raain to gel. To thia end 




it ia assumed, however, that the prepolymer ia dispersed 




in water prior to the chain extension or is present in 


25 


another adequate dilution. The amount of the modifying 




agent ia determined by its functionality and the NCO 




content of the prepolymer. 




The preaence of an excess of active hydrogen, 




eapecially in the form of primary amino groupa, can give 


30 


riae to polymera having an undesirably low molecular 
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10 



15 



20 



mass. The chain extension can be effected, at least 
partially, using a polyamine which has at least three 



polyamine can be used in euch an amount that after the 
extension of the polymer unreacted amine nitrogen atoms 
with 1 or 2 reactive hydrogen atoms are present. Such 
usable polyamines are diethylenetriamine, triethylene- 
tetramine, dipropylenotriamine and dibutylenetriamine. 
Preferred polyamines aje the alkyltriamines or cycle- 
alkyltriamines, euch as diethylenetriamine. In order to 
prevent any gelling taking place during the chain exten- 
sion, small amounts of monoamines, such as 
ethylhexylamine, can also be added* 



mere described in German Of f enlegungsschrif t 3,641,540 
are also suitable as water-thinnable or water-dispersible 
binders for component B. These emulsion polymers can be 
obtained in that 

a) in a first stage 10 to 90 parts by weight of an 
ethylenically unsaturated monomer or a mixture of 
ethylenically unsaturated monomers are polymerised 
in aqueous phase in the presence Of one or more 
emulsifiers and one or more radical-forming initi- 
ators, the ethylenically unsaturated monomer or the 
mixture of ethylenically unsaturated monomers being 
chosen so that in the first stage a polymer having 
a glass transition temperature (T al ) of ♦ 30 to 
+ 110'c is obtained and, 

b) after at least 90% by weight of the ethylenically 



amino groups containing a reactive hydrogen. This type of 




2102351 



- 28 - 



1^5 



unsaturated monomer or mixture of monomer* uoed in 
the first stage have reacted, in a second stage 90 
to io perts by weight of en ethylenically 
unsaturated monomer or a mixture of ethylenically 
unsaturated monomers are polymerized in the presence 
of the polymer obtained in the first stage, the 
monomer used in the second stage or the mixture of 
ethylenically unsaturated monomers used in the 
second stage being chosen so that a sole polymeri- 
zation of the monomer used in the second stage or 



ueed in the second stage would give rise to a 
polymer having a glass transition temperature (T„) 
of - 60 to * 20«C, and the reaction conditions being 
chosen so that the resultant emulsion polymer has a 
number average molecular mass of 200000 to 2000000 
and the type and amounts of the ethylenically 
unsaturated monomer or mixture of monomers used in 
the first stage and of the ethylenically unsaturated 
monomer or mixture of monomers used in the second 
stage bsing chosen so that the resultant emulsion 
polymer has a hydroxyl value of 2 to 100 mg of 
KOH/g, preferably of 10 to 50 mg of KOH/g, and the 
difference T„ - T„ is 10 to 170 # C, preferably 80 to 
ISO'C, 



The water-thinnable emulsion polymers used according 
to the invention can be prepared by a two-stage 
•muleion polymer! jet ion in an agueoue medium using 
known equipment and known processes. 
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The polymerization temperature ie in general in the 
range of 20 to 100«C, preferably of 40 to 90«C. The 
- proportion* of monomer, and water can be choeen ao 
that the reaultant di.per.ion he. a .olid, content 
5 of 30 to .0% by weight, preferably 35 to 50% by 

weight . 

in the fir.t »tege ethylenicelly uneatureted 
monomer, or mixture, of ethylenically unsaturated mono- 
mer.; which are e...nti.lly free from hydroxyl and 
10 cerboxyl group., are u.cd for preference. -B..entially 
free" i. intended to signify that it i. preferred to u.e 
monomer, or mixture, of monomer, which are free from 
hydroxyl end carboxyl group., but that the monomer, or 
mixture, of monomers u.ed can al.o contain .mail amount. 
15 (for example due to impurities) of hydroxyl and/or 

carboxyl group.. The content of hydroxyl and carboxyl 
group, .hould preferably be at most such that a polymer 
prepared from the monomer or mixture of monomers used in 
the fir.t stag- has a hydroxyl value of not more than 
20 5 mg of KOH/g and an acid value of not mors than 3 mg of 

KOH/g. 

The emul.ion polymer used according to the invention 
■hould have a number average molscular mass (as 
determined by gel permeation chromatography using poly- 
25 styrene a. standard) of 200000 to 2000000, preferably of 

300000 to 1500000 and normally acid value, of less than 
100 mg of KOH/g and hydroxyl values of 2 to 100 mg of 
KOH/g. If the emulsion polymer contains no acid groups or 
only very few acid groupe (acid value approximately less 
30 than 3 mg of KOH/g) , it i. advantagsous to add to the 
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coating composition * carboxyl-containing reain, for 
example a carboxyl-containing polyurethane , polyester or 
polymery late reain. The amounts of the carboxyl- 
containing reein should be chocen so that the acid value 
of the mixture of the emulsion polymer and the carboxyl- 
containing resin is greater than or equal to 10 mg of 
XOH/g. 

A person ekilled in the art knowe how to choose 
the reaction conditions prevailing in the emulsion 
polymerisation in order to obtain emulsion polymers 

(cf. for example Chemle, Physik and Technologie der 
Kunetstoffe in Einieldaretellungen, Diepereionen 
synthetiscber Hochpolymerer, Part 1 by F, HSlscher , 
Springer Verleg, Berlin, Heidelberg, Hew York, 1969). 
The preparation of these water-thinnable emulsion poly- 
mere ia described in detail on pages Z to 5 of German 
Offenlegungeechrift 3,841,540, so that for greater detail 
only thie German Of f enlegungsschrift 3,841,540 need be 
referred to. 

If desired, component B can also contain one or 
more organic solvents and, if desired, further conven- 
tional auxiliary substances and additive*. Examples of 
suitable organic solvents are the solvents already listed 
in the description of component A. The content of organic 
eolvent is normally 0 to 3% by weight, based on the total 
weight of component B. Examples of suitable auxiliary 
substances and additivss are likewiee the additives 
listed in the description of component A. The amount of 
these additives used is normally 0 to 10% by weight, 
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based on the total weight of component B* 

Where component B containe bindere r the bindere 
used ehould preferably be water-thinnable or water- 
diepereible polyurethene reeine end/or amino reeine or 
5 polyacrylate resine* 

The mixer ayatem according to the invention for 
the preparation of aqueoua coating compoeitione with 
accurately defined colore conaiate of varioua pigmented 
baae coloranta (component A) and at leaat one water- 
10 containing component B. Depending on the desired color of 
the aqueoua coating compoeition, to prepare the aqueoua 
coating compoeition one or more baae coloranta of the 
mixer eyetem are mixed with at leaat one water-containing 
component B directly prior to application of the aqueoue 
15 coating compoeition. Typical mixer eyetema oonaiet of 15 

to 60, preferably 20 to 40 r varioua baae colorante and of 
1 to 5, preferably 1 to 3, varioua componente B* 
Aa regarda the deecription of the conventional mixing 
equipment for the stocking and atorage of the baae 
20 coloranta and mixtures, reference ia merely made to the 

published literature, euch aa the Glaaurit Handbcok, 11th 
edition, Kurt R., Vincent* Verleg, Hanover 1984 , 

pagea 544 to S47. 

Preferred mixer eyetema according to the 
25 invention are obtained when baae colorante are uaed *• 

component A which contain 

Aa) 0.5 to 70% by weight of at least one epecial effect 

pigment and/or at leaat one colored pigment, 
Ab) 10 to 80% by waight of at leaat one water-thinnable 
30 or water-diepereibla binder an<t 
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Ac) at least one organic solvent, 



- thq sum of the proportions by weight of the com- 
ponent* Aa to Ac being in eeoh ceee 100% by weight. 

In addition, the baae colorant a can alao contain 
0 to 10% by weight, based on the total weight of com- 
ponent A, of conventional auxiliary substances and 
additives . The mixer system which consists of base 

m 

colorant* containing special effect pigments only and of 

10 particularly preferred . 

Particularly preferred base colorants (component 
A) f based on special effect pigments, contain 



15 



Aa) 0.5 to 50% by weight of at least one apecial effect 
pigment , 

Ab) 20 to 80% by weight of at least one water-thinnable 
or water-dispereible binder and 



Ac) at least one organic solvent, the sum of the 
proportions by weight of the components Aa to Ao 
being in each case 100% by weight. 



20 Particularly preferred bass colorants (component 

A) , based on inorganic colored pigments , contain 



Aa) 1 to 70% by weight of at least one inorganic colored 
pigment, 
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Ab) 10 to 80% by weight of at least one water-thinnable 
or water-dispersible binder end 

Ac) *t least one organic solvent, the sua of the pro- 
portions by weight of the components At to Ac being 
5 in each case 100% by weight. 

Particularly preferred base colorants (component 
A) . based on organic colored pigments, contain 

A*) 1 to 30% by weight of at least one orgenic colored 
pigment, 



10 Jib) 10 tQ 80* by w£ig*it O* « w xc*»»v — - 

or water-dispersible binder and 



Ac) at least one organic solvent, the sum of the pro- 
portions by weight of the components Aa to Ac bsing 
in each case 100% by weight. 

15 Base colorants which contain a combination of at 

least one organic colored and at least one inorganic 
colored pigment, can of course also be used an cosiponent 
A. 

Mixtures preferably used as component B are those 
20 which contain 



Da) 60 to 100% by weight, preferably 80 to 97% by 
weight, of water, 
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Bb) 0 to 10% by weight, preferably 2 to 5% by weight, of 
at least one rheology-controlling additive, thie 
amount being based on the weight of the pure 
additive without eolvent, and 



Be) at least one water- tbinnable or water-disporsible 
binder, if desired, 

; the earn of the proportions by weight of the com- 

m 

ponente Ba to Be being in each case 100% by weight • 

To prepare the aqueous coating compositions, the 
various base colorants A are mixed in such a proportion 
that the desired color is obtained. The mixing proportion 
of component A with the sole component B or various com- 
ponents B is determined by the need for the resulting 
coating composition to have, independently of the color, 
the desired viscosity, the desired solids content and the 
desired content of organic solvents etc* 

The solids content (the amount of solid binder 
used plus the amount of pigment ussd) and the content of 
organic solvent and the like vary with the application 
purpose of the aqueous coating compositions. In the 
automobile refinishing sector, the solids content for 
metallic finishes is preferably 7 to 25% by weight and 
for solid-color finishes preferably 10 to 45% by weight, 
in each case based oi> the total weight of the aqueous 
coating compositions. 

A preferred embodiment of the mixer system 
according to the invention is a mixer system in which all 
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the be*e colorants contain the *ame binder or in case of 
« binder mixture the same binder*. It i* particularly 
preferred that all ba*e colorant* of the mixer eyetem 
contain the eame ratio of the amount of aolid binder ueed 
5 (i.e. without solvent) to the amount of organic aolvent 
used. Thie ensures that - independently of the desired 
color and hence independently of the mixing ratio ot the 
vsrioue base colorsnts - the resultant mixture of the 
various, base colorants alwsys has the same binder i solvent 
10 ratio and thu* has approximately the same evaporation 
characteristics (drying) and « similar rheology, inde- 
pendent of color. Furthermore, this constant 
binders solvent ratio in all base colorants ensures that 
the ratio binder (dissolved) t binder (dispersed) in the 
15 finished aqueou* paint is also constant, if appropriate, 

provided the component B contain* binders. 
The use of various base colorant* each having an 
identical binder '.solvent ratio h»s the practical 
.dvantage that, independently of the desired color in 
20 queetion, constant film properties are achieved. 

If ot any time a mixture of various binder* is 
used in the base colorant*, then the mixing ratio of the 
varioue binder* with each other in the individual ba*e 
colorant* should preferably be in each case constant in 
25 order thus to achieve again after mixing with component B 
constant mixing ratios in re*pect of the binders, 
independently of color- If a mixture of the bindere is 
ueed in component B which are al*o used in component A, 
then the mixing ratio of the variou. binder* in com- 
30 ponent B with each other .hould preferably be the *am* a* 
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the mixing ratio of these binder* in component A. 
Particularly preferred mixer systems ere obtained when 
the base colorant A contain* an binder vater-thinneble 
polyurethane resins and, optionally, an amino resin and 
the component B containe as binder polyurethane resin 
dispersions. The aqueous coating compositions prepared 
using the mixer system according to the invention can be 
applied to various substrates, such as metal, wood, 
plastics or paper. Should the aqueous coating com- 
positions prepared using the mixer system according to 

that neither base colorants A nor component B contain any 
amino resin • In this case base colorants A which contain 
water-thinnable polyurethane resins as binder and no 
amino resin, are used in particular* 

The aqueous coating compositions prepared using 
the mixer system according to the invention are also 
suited for automobile production line finishing. These 
aqueous coating compositions are particularly suited for 
refinishing of damaged areas, especially for automobile 
refinishing. In this case the coating compositions are 
applied directly after their preparation by mixing 
components A and B to the appropriately pretreated (for 
example by means of putties and fillers) area of damage 
using conventional methods, especially spraying. The 
aqueous coating compositions prepared using the mixer 
system according to the invention are preferably employed 
for producing a basecoat. 

After the basecoat prepared in this manner has 
dried at room temperature or under forced drying 
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condition, (for exM.pl* 10 min. at 60'C, 80'C or IB 
drying), a suitable transparent topcoat coating com- 
position ie applied. One- or two-component clearcoate, 
both in organic solvsnt solution and agu.oue, a. well a. 
5 powder clearcoate are .uitable as topcoat. Two-component 
clearcoate based on a hydroxyl-containing acrylate 
copolymer end a polyieocyanate are frequently ueed. 
Clearcoat. of this typs are described, for example, in 
Patent Applications DB 3,412,534, DB 3,609,519, 
10 DB 3,731,632 and DB 3,823,005. Suitable one-oomponent 
clearcoat*, tor exawpxe - - - - 

containing binder and an amino reein curing agent, »ro 
nlao Known and de»cribed, for example, in Kittel, 
t^k^u.^s, A-r T.me*Vm unrt Baachichtunoen. Volume IV; Verlmg 
15 W.A. Colomb in der H. Heeremann GmbH, Berlin- 
Oberechwendorf 1976. Of course any other clearcoat not 
explicitly referred to hers ie suitable . 

After an optionally reguirsd fla.h-off period of 
about 5 minutes, ths basscoat ie then dried together with 
20 the topcoat. If two-component clsarooat* are used, drying 
is carried out in general at tsmperatures of below 100»C, 
preferably of below 80'C, The dry film thickneeiss of ths 
baseooat are in general between 5 and 25 wm, thoss of ths 
topcoat in general between 30 and 70 
25 If one-component clearcoats are uesd, the baee- 

coat is dried togsthsr with ths topcoat at elevated 
temperatures, for example at about 120 '0. The dry film 
thickneesea of the topcoat are in thie case generally 
between 30 and 50 >im. 
30 The invention !• slucidated in greator detail 
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below by way of example*. All parts and percentagee are 
by weight, unless expressly atated otherwise, 

!. prep aration nf the binder, tor component* h and B 

1.1. Pr oration of a Polvttmh eDe £eain 1 £©X 

5 component: A 

686.3 g of a polyester having a number average 
molecular weight of 1400 and based on a commercial 



10 



15 



10 mg of I,/g, a monomer content of not more than 0.1% f a 
trimer content of not more than 2%; an acid value of 19$ 
to 200 mg of KOH/g and a eaponif ication value of 197 to 
202 mg of KOH/g) , isophthalic acid and bexanediol, are 
introduced in a protective gas atmosphere into a euitabls 
reaction vessel fitted with a stirrer, reflux condenser 
and feed vessel, and 10.8 g of hexanediol, 55.9 g of 
dimethylolpropionie acid, 344.9 g of methyl ethyl ketons 
and 303.6 g of 4,4 '-di(isocysnatocyclohexyl) methane are 
added in succsssion. This mixture is kept under reflux 
until the isocyanste content has dropped to 1.0%. 26.7 g 
20 of trimethylolpropane are then added to the mixture which 
ie then kept under reflux until a viscosity of 12 dPas 
(«t a .olution of 1:1 - resin solution/H-methylpyrroli- 
done) is reached. 1378.7 g of butyl glycol are then 
added. After vacuum distillation in which the methyl 
ethyl ketone is removed, the resin solution Is 
neutralized with 32.7 g of dimethylethanolamine. The 
solids content of the resultant resin solution is 44*. 



25 
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The product obtained is diluted with vigorous 
stirring with butyl g^col to a .olid, content of 41% by 
weight* 

i.2. T ~ r r ™fci°n of a r^Y^^fl r**in 2 — 

5 component , B 

280.03 g of deioniied water and 2.50 g o£ a 30% 
squeou. eolution of the ammonium .alt of P enta( ethylene 
glycol )nonyl phenyl ether .ulfate (F.nopon'BP 110 from 
corp., -mul.ifier 1) «• introduced into a 
10 cylindrical glaa. double-walled ves.el fitted with a 
stirrer, reflux oondenssr, feed ve..el provided with a 
stirrer, dropping funnel and thermometer and the mixture 
i. heated to 80'C. In the feed vessel fitted with a 
stirrer, an emulsion i. prepared from 5.00 g of 
15 emulsifier 1, 150.01 g of deioniied water, 2.25 g of 
scrylamide, 107.92 g of methyl wethacrylate, 60.84 g of 
n-butyl methacrylate and 42.71 g of atyrene. 20% by 
weight of thi. emulsion are added to the mixture in the 
gla.. vsssel. A solution of 0.18 g of ammonium 
20 peroxodi.ulfate (APS) in 11.04 g of deionized wster is 

added dropwi.e over 5 minutes. An exothermic reaction 
sets in. The reaction temperature i. kept between 80 and 
85'C. 15 minute, before the addition of the abovs APS 
solution is concluded, a solution of 0.46 g of APS in 
25 100.42 g of deionized water i. added over 3 hours and the 
remaining 80% by wight of the above emul.ion are added 
over one hour, the reaction temperature being kept at 
SO'C. When the addition of the emulsion has been 
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concluded, the reection mixture le cooled to 77-C end 
treated over two hour, with a mixture of 4.50 g of 
acrylamide, 8.96 g of methacrylic acid, 155.22 g of n- 
butyl ecrylate, 24.79 g of methyl methacrylate, 22.50 g 
of hydroxypropyl methacrylate, U.25 g of styrene, 8.95 9 
of 2-ethylhexyl ecrylate and 0.45 g of eicosa (ethylene 
g lycol)nonyl phenyl ether (hntarox"CO 850 from GAF Corp., 
•muleifier 2). At the end of the addition the reaction 
fixture ie kept at 80-C for a further 1.5 houre. It ie 
then cooled and the diepcreion ie paeeed through a fabric 

obtained which has a non-volatile content of 451 by 
weight, a P H of 3.8, a hydroxy 1 value of 19.4 mg of KOH/g 
and an acid value of 14.1 »g of FOH/g, baaed on solid 
rev in* 

1.3. Preparation « polvurethene rstln rt1»per«ion , 3 for , 
component B 

686.3 g of a polyester having a number average 
molecular weight of 1400 and based on a commercial 
uneaturated dlmeric fatty acid (having an iodine value of 
10 mg of I a /g, a monomer content of not more than 0.1%, a 
trimer content of not more than 2%, an acid value of 195 
to ZOO mg of KO0/g and a saponif ication value of 197 to 
202 mg of KOH/g, isophthalic acid and bexanedioi are 
introduced in a protective gas atmoephere into a suitable 
reaction vessel fitted with a stirrer, reflux condenser 
and feed vessel, and 10. B g of hexanediol, 55.9 g of 
dlm-thylolpropionlc acid, 344.9 g of methyl ethyl ketone 
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.nd 301.. 9 of ,,,-diU.oc,.n.tocyoloh.»yl|».th.». .« 

.dd.d in .»co...i.n. IkU »i*t«r. i. X.pt uod« r.fl-* 

until th. l.o=».n.t. oont.nt h.. dropp.d to 1.0*. Th. 

^.i. th« tr..t.d -ith 9 »« «i«thylolpt.p.o. 

.„<, K. P t und.r ««« until . ".oo.lty of 12 <•* • 

. ol «tio„ of 1 = 1 - «l.tW«-tt,W»«««' " 

r ..=h.d. Any ««.. i.ooyn.t. which »y b. P«..»t. i. 
d.oo„ P o..d by th. -odition of O.I 9 of botyl ,1yd. 
action ***** i- «« «..t.d »lt» ».7, of 
, diM thyl.th.n,l«in., »..-3 9 °« O'"" 1 "" "* 

l„.o , of butyl 9iy«l -i"- " tltrlB9, 

.ethyl .thyl h.ton. h.. b..n «.ov.d by v«u„. 

di.till.tion. . di.p«.ioa h.vln, • <* 

•Wat 27% i* obtained. 

5 2 . r - rr .~^n of .1 in^l. * 

Th. mix.r .y.«. .ccordin, to th. inv.ntion 1. 
i Uu .«.t.d b.lo» b, th. pt.p«.tion of vziou. bin. 

„.t.»lo p.lot. an —H.. * « h " COl0r '' 

diff.^.ntly pi^nt.d b... oolor.nt. M-X to M-X «• of 

20 course required. 

Th. pr.p.r.ticn of th. b... oolor.nt. M-X to 

M-« i. c«ri.d out tor .p.ci.l tx«t pi^"" *- lh » 
M nn.c .. d..o t ib.d b.lo« tor Al-1 to ».-! for «. 
.11™. Pi9»nt. «nd for non-.p.cl.l .K.et pUnt. in 
„ th. .«. ~nn.r .. d..crib.d b.lo- for M-2 to M-2 *- 
. b l„. Pl^nt. hot in ..oh o... oth.r .oit-bl. pi^-nt. 
„. „..d. th. r.Uo. of th. -ount. of th. bind... to th. 
.„lv.nt. .no. if . PP ropri.t.. th. r.tio. o t th. -unt. 
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of the bindore to each other being in each case con.tent 
end correeponding to tho.e in the procedure Al to A4 
de.cribed below. The degree of pigmentetion i. determined 
by the flow ch.racteri.tic, a. i. known to a per.on 
skilled in the art. 

base colorant 



27 parte of an aluminum bronse chr< 




(aluminum content 651, average particle diameter 15 »») 
are uniformly di.tributed in 27 part, of butyl glycol by 
stirring for 15 minute. * nd the eu.pen.ion ie then 
allowed to flow into a mixture of 10 part, of butyl 
glycol and 36 part, of a commercial, methyl -etherif led 
melamine reein (75% eolution in i.obutanol) with 
stirring. Thi. mixture i. .tirred for a further 30 
minutee at 1000 rpm u.ing a high-.peed etirrer. 

2 * 2 togftgftUon of . an almlnn-ooeee^ip, h „ r rTTlnrtn r 



15.5 parte of an aluminum bronxe chromatiied 
•ccording to German Of fenlegungeechrif t 3,636,183 
(aluminum content 65%, average particle diameter 15 urn) 
ere uniformly di.tributed in 14 part, of butyl glycol by 
stirring for 15 minute, and the .uepeneion i. then 
allowed to flow into • mixture of 51 part, of the «l% 
neutralised eolution of polyurethene re.in I, 19.5 parte 
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of a commercial, methyl-etherif ied roelamine resin (75% 
solution in isobutanol) and 10 part, of butyl glycol with 
stirring. This mixture is stirred for a further 30 
minutes at 1000 rpm using a high-speed stirrer. 

5 2.3 Proration of an alm «^ r u "" cQnta1 nlnq b « pe S212&I& 

20 parts of a/i aluminum bronze chromatized 
according to German Of fenlegungaschrif t 3,635,183 
(aluminum content 65%, average particle diameter 15 jus) 
10 are uniformly distributed in 9 part, of butyl glycol and 
7 part, of taobutanol by stirring for 15 minutes and the 

, 4- *u_„ .11 n ^,mA tn flow into 64 0»I~t» Of the 

VU>y<llf *w v«.w«. *»»«-«-tt — — - - • 

41% neutralized solution of polyurethane reein 1 with 
stirring. This mixture is stirred for a further 30 
15 minutes at 1000 rpm using a high-speed etirrer. 

2,4 Preparation of an a l uminum-containing base coloran & 

17.5 parts of an aluminum bronze chromatized 
according to German Of fenlegungaschrif t 3,636,183 
20 (aluminum content 65%, average particle diameter 15 urn) 

are uniformly distributed in 16 parts of butyl glycol by 
stirring for 15 minutes and the suspension is then 
allowed to flow into a mixture of 56.5 parts of the 41% 
neutralized solution of polyurethane resin 1 and 10 parts 
25 of a commercial, aethyl-etherif led melamine resin (75% 

solution in i.obutanol) with stirring. Thi. mixture is 
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stirred for a further 30 minutes at XOOO rpm using a high- 
speed stirrer. 

2 . 5 Preparation of an aluminum-containin g base colorant A 5^1. 

A base colorant A5-1 Is prepared in the 6ame manner 
as the base colorant A3-1, except that the commercial aluminum 
pigment Alu Stapa PP Chromal* X/80 from Bckart , FUrth Is used 



as the aluminum pigment. 

2.6 Preparation of an aluminum-contain ing base colorant A6-1 
(comparison analogously to EP-A- 320, 552) ; 




according to German Of f enlegungsschrlft 3,636,183 (aluminum 
content 65%, average particle diameter 15 ym) are uniformly 
distributed In 60 parts of butyl glycol and 4 parts of 
polypropylene glycol by stirring for 15 minutes at 1000 rpm. 
2 . 7 Preparation of an alumlnum-contalnind base colo rant A7-1 

(comparison analogously to German Of t eniequnq 93Chrlf_t_ 

3,915,459) i 

36 Parts of an aluminum bronze chromatlzed according 
20 to German Of f enlegungsschrlft 3,636,193 (aluminum content 65%, 
average particle diameter 15 pm) are uniformly distributed In 
64 parts of butyl glycol by 

•Trade-mark 
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etirring for IS minutes at 1000 rpm. 



2.8 - Preparation of an aluminum-containing b«»e colorant 

(Comparison with base colorant A5-1): 

5 In the sams manner as the procedure of Example 1 

of SP-A-297,576, 17 parti of a commercial aluminum bronze 
(Alu-Stapa PP Chromal X/80 from Bckart, FUrth; aluminum 
content 80%, average particle diameter 15 pm) are 
uniformly distributed in 7,5 parte of butyl glycol and 

10 5.5 parte of isobutanol by stirring for 15 minutea and 

the suspension is then allowed to flow into 54 parte of 
the 41% neutralized solution of polyur ethane resin 1 and 
the mixture ie diluted with 16 parte of deionized water. 
It is then stirred for a further 30 minutes at 1000 rpm 

15 using a high-speed stirrer . 

2.9 Preparation of a blue-olcnnented base colorant Al~2« 



10 parts of Paliogen Blue, 45 parts of a com- 
mercial, methyl-etherif ied roelamine resin (75% solution 
in isobutanol) and 45 parts of butyl glycol are mixed 
20 with stirring and dispersed using a sand mill. 
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2. 10 Preparation of a blue-piaioented b »»e colorant A2-3-L 

7 parts of Paliogen Blue, 57 part, of the 41% 
neutralised solution of polyurethene roein 1, 15 parte of 
butyl glycol and 21 parte of a commercial, inethyl-etheri- 
fied melamine reein (75% eolution in ieobutanol) are 
nixed with stirring and diepereed ueing a eand mill. 

2.11 Pr eparation of a bl ue-piqmented base colorant elzli 



of the 41% 




neutralized solution of polyuretnane r« 
of butyl glycol and 8 parts of ieobutanol are mixed with 
stirring and dispersed ueing a sand mill. 



2.12 Preparation of a blue-pio m ented base colorant M~Z't 

7,5 parts of Paliogen Blue, 64 parts of the 41% 
neutraliaed eolution of polyuretnane resin 1, 11.5 parts 
of a commercial, methyl-etherif led melamine resin (75% 
solution in isobutanol) and 17 parts of butyl glycol are 
mixed with etirring and diepersed using a eand mill. 

2.13 Preparation of a fa lue-piomanted base colorant 
( Comparison with ba se colorant A2-21; 



5.B parts of Paliogen Blue, 46,7 parte of the 41% 
neutralised solution of polyurethane resin 1, 17.9 perte 
of a commercial, methyl-etherif ied melamine resin (75% 
solution in isobutanol) and 29.7 parts of deionised water 
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are mixed with stirring and dispersed using a sand mill. 

3* Preparation of the pigment-free component B: 

3,1 Preparation of a mixture Bl, containing at least one 
secondary diapers ion l 

5 43 parts of a pre- swollen aqueous paste, contain- 

ing 3% by weight of„ an inorganic sodium-magnesium 
stratified silicate thickener and 3% by weight of poly- 
propyl one glycol having a number average molecular weight 
of 900, the percentages being based on the total weight 
10 of the paste, 9 parts of deionized water, 0.5% part of a 

commercial anttf o*m and 3,5 parts of a 3. St solution of 
a commercial polyacrylate thickener in water are added to 
4 4 parts of polyurothane resin dispersion 3 with 
stirring. 

15 3.2 Preparat ion of a mixture B2 . containing at least one 

54 parts of a pre-swollen aqueous paste, contain- 
ing 3% by weight of an inorganic sodium-magnesium 
stratified silicate thickener and 3% by weight of poly- 

20 propylene glycol having a number average molecular weight 

of 900 , the percentages being based on the total weight 
of the paste, 17.5 parts of deionized water, 0.3% part of 
a commercial antifoam, 0.3 part of a 3.5% solution of a 
commercial polyacrylate thickener in water and 0.9 part 

25 of butyl glycol are added to 27 parts of polyurethane 
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resin dispersion 3 with stirring, 

3.3 , Preparation of a reixturs B3 , containing at least ope 
■aeondTV dispersion; 

46.5 parts of a pre-swollen aqueous paste, 
containing 3% by weight of an inorganic sodium-magnesium 
•tratified silicate thickener and 3% by weight of poly- 
propylene glycol having a number average molecular weight 

« 

of 990 , the percentages being baaed on the total weight 

• commercial entifoam, 0.7 part of a 35% solution of a 
commercial polyacrylate thickener in water and 0*5 part 
of butyl glycol are added to 39 parte of polyurethane 
resin diepereion 3 with stirring. 

3,4 Preparation of a mixture B4, contain ing at least one 
secondary dispersion: 

47.5 parts of a pre-swollen aqueous paste , 
containing 3% by weight of an inorganic sodium-magnesium 
stratified silicate thickener and 3% by weight of 
polypropylene glycol having a number average molecular 
weight of 900, the percentages being based onthe total 
weight of the paste, 23.5 parts of deionited water, 1 
part of butyl glycol and 1 part of a 3.5% solution of a 
commercial polyacrylate thickener in water are added to 
24 parts of polyurethane resin dispersion 3 and 3 parts 
of a commercial, methyl-etherif ied melamine resin (75% 
solution in isobutonol) with stirring* 
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3.5 Preparation of a mixture B5 f containing at least one. 
BSjaaCC diversion; 

16.5 part* of deionized water, 1.5 part* of butyl 
glycol, 0.5 part of a commercial antifoam, 5 parts of a 
5 3.5% solution of a commercial polyacrylate thickener in 
water and 19 parte of the polyacrylate dispsrsion 2 are 
added with stirring to 57.5 parte of a pre-swollen 
aqueous paste, containing 3% by weight of an inorganic 
sodium-magnesium stratified silicate thicksner and 3% by 
10 weight of polypropylene glycol having a number average 

molecular weight of 900, the percentages being based on 
the total weight of the paste. 

3.6 Preparation of a mixture B 6, binder-free: 

35.5 parts of deionised water, 1.5 parts of butyl 
15 glycol r 0.5 part of a commercial antifoam and 5 parts of 

a 3.5% solution of a commercial polyacrylate thickener in 
water are added with stirring to 57.5 parts of a pre- 
swollen aqueous paste, containing 3% by weight of an 
inorganic sodiuju-magneeium stratified silicate thickener 
20 and 3% by weight of polypropylene glycol having a number 

average molecular weight of 900, the percentages being ' 
based on the total weight of the paste. 

Examples 1 to 30 



25 



The aqueous base coating compositions 1-30 were 
prepared from components A and components B (as described 
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in Tables 1 - 7) by stirring the base colorant (6) A in 
question, after Its (their) preparation. Into the mixture B In 
question. , The viscosity was then adjusted to an efflux tine 
of 20 seconds from a DIN 4 cup (at 20 # C) by adding delonized 
water. 

In a second series of experiments the individual 
components were combined in order to test the shelf life after 
a separate storage of the individual components for a period 
of 6 months at room temperature and 3 months at 40 *C. 

Directly adjoining their preparation, the aqueous 




onto phosphated steel panels (Bonder* 132) coated with a 
commercial elect rodepos It Ion finish and a conventional (I.e. 
solvent-borne) or water-borne filler, this coating was further 
coated, after a flash-off period of 30 minutes at room 
temperature (at a relative air humidity of 50% and a room 
temperature of 20 # C), with a commercial conventional two- 
component clearcoat based on a hydroxyl-contalning acrylate 
copolymer and an isocyanate crossllnklng agent and the panels 
were dried for 30 minutes at 60*C. The dry film thickness of 
the base coating composition is • 15 pm, that of the clearcoat 
= 50 jjm, 



•Trade- mark 



Z901B- 



OCT Z3 '01 04:10PN BRSF WY CORP LIBRPRY P. 8/20 




Table 1: Composition (in parts) of the aqueous base 



coatings 





Example 


1 


2 


3 


4,, 


5 - 




Al-1 


13.0 


9.7 


8.7 


6.5 


4.3 


5 


Al-2 




2.7 


3.6 


5.3 


7.1 




Bl 


87.0 


87.6 


87.7 


88.2 


88.6 



100.0 100,0 100.0 100.0 100,0 



10 The amount of component Bl is determined from the 

requirement for the ratio of the amount of components Bl 
to the amount of the jnelaaiine resin obtained from com- 
ponents Al-1 plus Al-2 in the coating to be constant. The 
amount of Bl, when other components Al-X are used, is 

15 determined similarly. 

Table 2; Composition (in parts) of the aqueous base 



coatings 6 to 10 





7 


8 


9 


10 _ 


A2-1 26.0 


19.5 


17.3 


13.0 


8.7 


A2-2 


6.0 


8.0 


12.0 


16.1 


B2 74,0 


74.5 


74.7 


75.0 


75.2 

l • 


10O.O 


100.0 


100.0 


100.0 


100.0 



25 The amount of component B2 is determined from the 

requirement for the ratio of the amount of component B2 
zo the anount of the melamine resin and/or polyurethane 
resin obtained from componente A2-1 plus A2-2 in the 
coating to be constant. The Mount of B2, when other 
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components A2-X are used, is determined similarly. 



15 



Table 3: Composition (in parts) of the aqueous ba»« 

* 

coatings 11 to 15 



Example 11 


12 


13 


14 


15 


A3-1 19,0 


14.25 


12.7 


9.5 


6.3 


A3-2 - ! 


4.25 


5.7 j 


8.5 


11.3 


B3 81.0 

_ ; 1 


61.5 


81.6 


82.0 


82.4 


100.0 


100. 0' 


100,0 


100.0 


100.0 



The amount of component B3 is determined from the 
requirement for the ratio of the amount of component B3 
to the amount of the polyurethane resin obtained from 
components A3-1 plus A3 -2 in the coating to be constants 
The amount of B3, when other components A3-X are used, is 
determined similarly. 



Table 4: Composition (in. parts) of the aqueous base 
coatings 16 to 20 





Bxamp^e 16 


17 


18 


19 


20 


20 


A4-1 23.0 


j 18.0 


16.0 


12.0 


8.0 




A4-2 


| 5.0 


7.0 


11.0 


15.0 




84 77.0 


; 77.0 


77.0 


77.0 


77.0 


25 


100. 0 


100.0 


100.0 


100.0 


100.0 



The amount of component B4 is determined from the 
processability of the base coating composition* Since the 
ratios of the amounts of the solid resins polyurethane 
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resin/roelamine resin are constant in all component* M-X 
and B4, these ratios of the amounts are also constant in 
all mixtures* In contrast to the regaining Examples 1 to 
15 and 21 to 30, a small color-dependent variation in the 
binder to solvent ratio is present in Examples 16 to 20 ♦ 
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Table 5: Composition (in parts) of the aqueous base 



coatings 21 to 25 



ExamDla 21 


1 

n 


23 


24 


25 


A2-1 28.0 
A2-2 

B5 72.0 


21.2 " | 

6.3 I 

1 

72.5 J 


18.9 
8.4 

72.7 


14.2 
12.7 
73.1 


9.5 
17.0 
73.5 


100.0 


100.0 


100.0 


100.0 


100.0 



15 The amount of component B5 is determined from the 

requirement for the ratio of the amount of component B5 
to the ejnount of the polyurethane resin and/or melamine 
resin obtained from components A2-1 plus A2-2 in the 
coating to be constant. The amount of B5, when other A2-X 

20 components are used, is determined similarly. 
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Table 6: Composition <i" P«t.) of the aqueous base 
coating* 26 to 30 



pxamole — 2§ — 

A5-1 

A3-2 

B3 81.0 





29 1 


,9 ! 


30 - 


jn — ; 

14.25 


12.7 


9.5 ! 


6.3 


4.25 


i 5.7 


8.5 ; 


11.3 


81.5 


: 

01.6 


82.0 


62.4 



100.0 



xoo.o ioo.o ioo.o ioo.o 



The amount o 



t component B3 i« determined from the 




to the amount of the polyuretbane re.in and/or melamine 
resin obtained from component A5-1 plus A3-2 in the 
coating to be constant. 



20 



15 compariso n Kxanrolcs Cl-5i 

The compositions Cl-5 correspond to those of 
Examples 6-10 described in Table 2, but A5-2 v.. used 
instead of A2-2 as the pigmented component. 

ComB&&ilgfl B™mnl«s Q6-7 ; 

The composition. C6-7 correspond to that of 
sample 1 in Table 1. A6-1 and A7-1 were used instead of 
Al-1 as the aluminum-containing components. 

The composition C8 correspond, to that of Example 
25 26 in Table 6, A8-1 was used instead of A5-1 as the 

m lujainum-cont*ining component • 
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Teat results 

The test results obtained immediately after the 
preparation of, in each case, identical formulations (for 
example compoaition 10 /C5 or composition 1/C6 and C7 or 
5 composition 2 6/C8) showed no significant differences in 

color, effect and DOI or appearance (this is shown as an 
example for composition 10 /C5 in Table 7, The measurement 
of the color loci of the base coatings was carried out 
using a triangular measuring instrument (MMK 111 from 
10 Zeiss) at 25, 45 and 70 # geometry). 

However, significant differences were observed 
after three months' storage of the individusl components 
at 40 In this case the properties of the base 

colorants according to the invention differed from those 
15 of the comparison examples. Furthermore, the properties 
of the coating compositions according to ths invention 
prepared using these stored components differed from 
those of the coating compositions prepared for 
comparison . 

20 In the testing of the components, these dif- 

ferences are shown, for example, for A2-2 and AS-2 in 
Table 8. while A2-2 show* no significant color locus 
variation compared with tests on compositions using fresh 
components after 3 months at 40'C, it is distinctly 
25 recognizable in A5-2. 

Ho significant color ehift appeared in base 
coating compositions (Example 10 in Table 7, composition 
10) prepared with A2-2 after storage, while there were 
significant differences in comparison examplee prepared 
30 with A5-2 (example in Table 7 C5). In this case the bass 
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colorant A5-2 for use in a mixer system is also unsuit- 
able because of poor shelf life r while A2-2 and Al-2 are 
suitable i 

The base colorants A6-1 and A7-1 formed after 
preparation or later after renewed stirring within 1 to 
2 houre a copious deposit- For this reason these base 
colorants are unsuitable for use in a mixer machine. 

The base colorant A8-1 (comparable to A5-1, but 
stored with deionised water) showed after 2-3 day* at 

ion evolution (gassing) > The use of 

excluded for reasons of safety. 

Furthermore, the drying characteristics (evapo- 
ration characteristics) of the coating compositions of 
the comparison examples also altered after six months ' 
storage. Thus, the coating compositions of the Comparison 
Examples CI to C8 showed after storage a distinctly 
•lower rate of drying than the freshly prepared coating 
compositions Cl to C8. In contrast , the coating com- 
positions of Examples 1 to 30 showed the same .drying 
characteristics before and after storage* The coating 
compositions of Examples i to 30 and of Comparison 
Examples Cl to CB show, when fresh components are used, 
approximately the same rate of drying, while after six 
months' storage the coating compositions Cl to C8 dry at 
a considerably slower rate than the coating compositions 
1 to 30. 
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is prepared as follows. 

17 parts of an aluminum bronze chromatized 
according to German Of f enlegungsschrif t 3,636,183 
(aluminum content 65% in petroleum ether/solvent 
5 naphtha/butyl glycol, average particle diameter 15 |im) 
are stirred into a mixture of 72 parte of the 64% 
neutralized solution of polyuretbane resin described 
above and 11 parts of sec.-butenol. The mixture i» 
stirred for a further 30 minutes at 1000 rpm using a 
10 high-speed stirrer. 

Furthermore, a binder-free mixture B is prepared 
as follows: 

57,5 parts of deionized water and 3.5 parts of a 
3% solution of a commerical polyureth»ne thickener 

15 dissolved in water are added to 39 parts of a pre-swollen 

aqueous paste containing 3% by weight of an inorganic 
sodium-magnesium stratified silicate thickener and 3* by 
weight of polypropylene glycol having a number average 
molecular weight of 900, the percentages being based on 

20 the total weight of the paste. 

An aqueous base coating composition 31 was 
prepared in that 25 parts of the aluminum-containing base 
colorant A described above was stirred immediately after 
its preparation into 75 parts of the mixture B described 

25 above. The viscosity was then adjusted with deionized 

water to an efflux time of 20 seconds from the DIN 4 cup 
(at 20*C). 

In a second series of experiments the individual 
components were combined to teat shelf life after a 
30 separate storage of the individual components for a 
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period of 6 months at room temperature and 3 months at 
40*C. 

% The application and curing of the base coating 
composition 31 and the testing of the resultant coating 
5 was carried out in the same manner as with Examples 1 to 
30. The test results obtained correspond to those of 
Examples 1 to 30. 
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PBOPSFTY OR PKVILK* IS CL»I**> Ml DEFINED 
p r .c... for tne .PPUct Ion -t » 

, nrantl 1B provided, a refinlBh coating 

dried, eh.r.«er«ed in that 

t ^ dor.nt. .exponent M co-prl.e 

«t- least one coloring pls*««ent, 
pigment and/ or at leasi; 

or -t.r-dl.P.r.1.1. cln ..1— *~ 

1 no AffilnO 

tn. group con.i.t«9 of polyur— • ' 

poiy.eryi.t- re.m.. poster "* 

mixtures thereof, and 
Ael « one owlo .olvent end l.« tn» » by 

weight of water, 

«f suitable auxiliary 
Ad) from 0 to 10% by «*i<3 ftt o£ ,ulte 

.ubstances and additives, 
the .urn of tne proportions b, weight of component- *a> 
Ad) being in eacn «.e 100, by weight, 

end that the base colorants are mixed with a water 

^ent-free component B) which comprises one or 
containing, pigment-free com* -elected from 

«r uater-disperslbie reeine select 
water- thinnable or water aw 

r,r, UP conel.tln, - P— re.ln. r o =; 
poxy.cryl.te re.ln.. pely«t.r r..ln. «- 
L .l,o. It r^uued. .urtner — '« - 
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2 . A process according to claim X, characterized In 
that the water-containing, pigment-free component B) comprl.es 
one or more water-thinnable or weter-dlspersible resins 
selected from the group consisting of polyurethane resins, 
amino resins, poiyacrylate resins other than acrylic latlces, 
polyester resins and mixtures thereof. 

3 . a process according to claim 1, characterised in 
that Ae) comprises from l to 70% by weight of at least one 
Inorganic coloring pigment." 




4> a process according to claim 2, ci 

that Aa> comprises from l to 70% by weight of at least one 
Inorganic coloring pigment. 

5. a process according to claim l, characterized in 
that Aa> comprises from 1 to 30% by weight of at least one 
organic coloring pigment. 

6. A process according to claim 2, characterized in 
that Aa) comprises from 1 to 30% by weight of at least one 
organic coloring pigment . 

7 . a process according to any on* of claims 1 to 6 r 
characterized In that as component B) there is employed a 
mixture which comprises 

Ba) from 80 to 97% by weight of water. 
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Bb, from 2 to 5% by weight of at least one rheology- 

controlling additive, this amount being ba.ed on the 
pure additive without solvent, and 
BO .at least one weter-thlnnabie or water-dlsperslble 
resin selected from the group consisting of 
polyurethene resins, amino reelns, polyacrylate 
resins, polyester reelns and mixtures thereof, and 
also, if required, further auxiliaries and 
additives, the sua of the parts by weight of 
components Ba) Xro Be) being in each case 100* by 
weight . 



A process according to claim 7. characterized in 
that the water-containing, pigment-free component Be) 
comprises one or more weter-thinnable or water-dlsperslble 
resins selected from the group consisting of polyurethane 
reelns, a^ino resins, polyacrylate resin, other than acrylic 
laticea. polyester resins and mixtures thereof. 
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coating sfflnag&iiiau 

Ab.tr.gt 

The preeent invention rclatee to • adxor ayetem 
«or tbo probation of w«t.r-thinn«ble coating cowpo.i- 
tione with accurately defined color., produced frow 
v.rioua bate colorant., characterized in that tho -i*.r 
•y.tem conpri.ee 

A) v.riou. b... eolorante A which contain lea. than 3% 
by welaht ox water, at laa.t on. colored and/or 
•pecinl effect pignont, an organic -olver.t, at laaat 
one watar-thinnabl. or weter-di.per.ibl. binder and, 
optionally, auxiliary eub.tancee and edditivee. and 

») «t lea.t on. w.t.r- e « a t«iaing, pig».nt-free ooa- 
ponant 8. 

In addition, the pra.ant inv.„tion relate* to a 
proc.a. f er %hm pro d«ction of coating ecpoeition. u.ing 
thi. 1,er eyaf. and to th. u ,. of the *i*„ r . y . t#ll £or 
the production of w.tezborne p .i„ t , tot coating 
automobile bodi.. and/or pi.etic oe-pon.nt.. especially 
for autoaioblle reflnlahing. 



